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The field of research concerned with cell migration and its determining factors tries to answer both fundamental 
as well as application driven questions, e.g. in the field of tissue engineering, wound healing and cancer 
treatment. More specifically, tip-cell migration in angiogenic sprouts poses interesting problems: How is the 
force generation of the cell regulated? How does the cell apply forces to the extracellular matrix (ECM) to propel 
itself forward? How does it degrade and to what extent does it rearrange the ECM locally? Due to the complexity 
of the system under study, it becomes necessary to formulate computational models that can help by condensing 
existing knowledge and providing a test-bed for hypotheses on the mechanisms for these phenomena. 
Building further on the mechanistic model for passive cell spreading presented in[1,2], we explore a simple 
model for cell locomotion both on 2D substrates and in a 3D environment. A prescribed global propulsive force 
is distributed to those nodes from a triangulation of the cell's cortex, which are close to a cell-substrate contact. 
This results in a "polymerization pressure" which is biased with the given polarization of the cell.  
A detailed study of the parameters governing adhesion, propulsion, and the cell's cortex elucidates the relative 
importance of cell (cortex) mechanical parameters for cell migration speed and the morphology of the migratory 
cell (see preliminary data on migration on a 2D substrate in the Figure). A first order analysis shows e.g. that all 
major mechanical properties of the cortex have a significant influence (shaded in blue) on the cell's average 
aspect-ratio (length/width).  
Additional results of a study of a migrating cell within a 3D environment will be discussed. 
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